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Agenda

Part I:  Overview of EAI & Intro To EAI Concepts

Overview of EAI 

Intro to EAI Concepts 

Break

Part II:  Products & Architecture

Products

Overview of the EAI Architecture

Questions & Answers



2EAI Implementation Workshop Part 2—May 14, 2002

Part 2: Products & EAI Architecture

Products

-Overview
-MQSeries
-AMI
-MQSI
-Data Integrator

Examples 

Questions & Answers 
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The EAI Core Team installs, configures and 
administers selected EAI products. 

Simplified messaging API for business application 
programs.

Enables program interfaces from MQSeries to 
application.

Large amount of data transportation

Transformation and formatting of messages 
between systems

Transport of messages between systems

Description

Adapters

Data 
Integrator

AMI

MQSI

MQSeries 

Product/Tool

Products-Overview
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MQ – Before

Products-MQSeries
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MQ-Before Messaging Notes

Products-MQSeries
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MQ Messaging

Products-MQSeries
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With MQ Notes

Products-MQSeries
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MQ – Overall

Products-MQSeries
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MQ – Overall Model Notes

Products-MQSeries
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Messaging Fundamentals? 

Products-MQSeries
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Reducing Complexity 

Products-MQSeries
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Availability Choices 

Products-MQSeries

Everything 
Constantly 

Available

Everything 
Conditionally 

Available



13EAI Implementation Workshop Part 2—May 14, 2002

What is a message? 

Products-MQSeries
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What’s a Queue?

Products-MQSeries
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A Queue manager is made of 3 components

Products-MQSeries
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What is a Queue Manager?

Products-MQSeries
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Channel Concepts

Products-MQSeries



18EAI Implementation Workshop Part 2—May 14, 2002

Channel Concepts Notes

Products-MQSeries
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Channel Definitions

Products-MQSeries
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Channel Format and Protocol

Products-MQSeries
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MQSeries Messaging Platforms

Products-MQSeries
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Examples

Products-MQSeries
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Examples

Products-MQSeries
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MQSeries Publish / Subscribe

Products-MQSeries
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Bus – MQSeries Integrator Pub/Sub
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Queue Manager Clusters

Products-MQSeries
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Pub/Sub & Clusters Notes

Products-MQSeries
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Examples: Notes

Products-MQSeries
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Triggering

Products-MQSeries
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Triggering Nodes

Products-MQSeries
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MQSeries Interfaces

Products-AMI 
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AMI Objectives

Products-AMI 
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Philosophy

Products-AMI 
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AMI Concepts

Products-AMI 
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AMI Procedure Style Calls

Products-AMI 
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AMI Object Style Calls

Products-AMI 
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AMI API Examples

Products-AMI 
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AMI API Examples

Products-AMI 
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AMI API Examples

Products-AMI 
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AMI Objects

Products-AMI 
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AMI Objects

Products-AMI 
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AMI Repository

Products-AMI 
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AMI Built-In Policy Behavior

Products-AMI 



44EAI Implementation Workshop Part 2—May 14, 2002

AMI Repository

Products-AMI 
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AMI Administration Tool

Products-AMI 
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Application Integration

Creating an Application Integrator

Products-MQSI
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MQSI Architecture

Products-MQSI



48EAI Implementation Workshop Part 2—May 14, 2002

MQSI v2

Products-MQSI
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MQSI: Message Flows

Products-MQSI
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MQSI: Nodes

Products-MQSI
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MQSI: Generic Flow

Products-MQSI
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MQSI: Terminals

Failure
Out
Catch

Failure
Unknown
False
True

Each node has one input terminal and one or more output 
terminals 

Products-MQSI
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MQSI: Msg Flow Node

Products-MQSI
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MQSI: Node Properties

Products-MQSI
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MQSI: Primitive Nodes

Products-MQSI



56EAI Implementation Workshop Part 2—May 14, 2002

MQSI: Nodes

Products-MQSI
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MQSI: Message Set

Message Sets contain:

• Elements
• Types:  Simple

Compound
• Lengths
• Valid Values
• Messages

Products-MQSI
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v Definition of Message Sets
v Definition of Message Flows
v Assignments
v Definition of the Topology
v Definition of topics
v Management of subscriptions
v Operations
v Log

MQSI: Control Center

Products-MQSI
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MQSI: Message Set

Products-MQSI
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MQSI: MRM

Products-MQSI
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MQSI:Msg Flow tab

Products-MQSI
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MQSI:Assignments tab

Products-MQSI
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MQSI: Operations

Products-MQSI
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MQSI: XML

Products-MQSI
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MQSI: Deploy

Products-MQSI
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MQSI: Publish/Subscribe

Products-MQSI
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MQSI: Pub/Sub

MQSI supports 2 application models:
Point-to-point and  publish/subscribe

Point-to-point applications exchange info with known partners.  
Each app is aware of the applications to which it is logically 
connected.

Publish/Subscribe apps are not tied to particular partners; they
use msgs that have more flexible delivery requirements in 
terms of their origins and destinations.  Msgs are published 
about a particular topic, rather than to a particular recipient.
Msgs are available at any time, for any interested receiver 
without it being aware of the sender.  This application 
architecture is more dynamic and anonymous than point-to-
point messaging.

Products-MQSI
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Data Integrator: Overview

Data Integrator
Provides the means to exchange 
information between dissimilar                    

Networks

Operating systems

Databases

Applications

Products-Data Integrator
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Data Integrator: Flow

Data Integrator: Flow

Products-Data Integrator
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DI:  Flow

Products-Data Integrator
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DI: Components

Products-Data Integrator
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DI: e-Adapter Mgr

e-Adapter Manager
v Manages status of all transfers

• reads its input queue
• creates log entries
• submits stat msgs to queues

v Starts and stops all transfer units of work

v Correlates all operational replies and reports final status
of the transaction (not to be confused with status msgs)
• Request completed successfully
• Request failed 
• Request expired
• Request canceled

Products-Data Integrator
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DI: e-Adapter Sdr

Sender

v Transforms the data into MQSeries messages
• reads its input queue
• creates log entries
• submits status messages

v The sender is always where the source data resides

v Updates the e-Adapter Manager with operational replies

Products-Data Integrator
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DI: e-Adapter Rcvr

Receiver

v Receives incoming data from MQSeries.
• reads its input queue
• creates log entries
• submits status messages

v The receiver is always the destination for the data

v Updates the e-Adapter Manager with operational replies

Products-Data Integrator
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DI: e-Adapter Status

Status
v Status messages are received by each of the e-Adapter

components and are not necessary for internal e-Adapter
processing

v Status messages provide a reporting system that report on 
current and past status of data-transfer requests

v Status messages are MQSeries messages destined for the 
queue or list of queues defined in the e-Adapter config file

Products-Data Integrator
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DI:  Exits

vE-Adapter provides several exit points at strategic 
locations during the data-transfer request.

v Must be developed in C

v User exits are invoked synchronously by the e-Adapter 
components.

Products-Data Integrator
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DI: Pools

POOLS
v e-Adapter Pools use logical queues made up of 

muliple physical queues

v Pools allow 
• Increased throughput
• Segregation of  data-transfer traffic
• Overcome MQSeries queue capacity    

limitations

Products-Data Integrator
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DI:  Available Exits

Invokes rcvr connector exitRcvdqmExit 10

Invokes sdr connector exitSdrsqmExit 9

Rcvr post-process exit.  Inovked after the target file has 
been processed

RcvdqmExit 8

Rcvr pre-process exit.  Invoked before the rcvr begins to 
write the target file

RcvdqmExit 7

Sdr post-process exit.  Invoked after the source file’s 
contents have been read

SdrsqmExit 6

Sdr pre-process exit.  Invoked before the e-Adptr Sdr 
reads the source file

SdrsqmExit 5

Mgr post-process. If specified, this is the last exit 
executed in the data tranfer

MgroqmExit 4

Mgr preprocess exit.  If specified, this is the 1st exit 
executed in the data transfer

MgroqmExit 3

DescriptionE-Adapter 
Component

Executing 
Node

Exit #

Products-Data Integrator
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DI and FSA

v Current uses and interfaces

Products-Data Integrator
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DI: Subsystem

v The e-Adapter subsystem provides the following 
services

• Moves and accepts files among supported services
• Provides data compression if you require it
• Performs binary and ascii transfers
• Transfers files regardless of size, format, or destination
• Allows individual status tracking for any phase of the file 

transfer at any node across the enterprise

Products-Data Integrator
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Files are transferred from trading partners to COD through the 
services offered by the EAI architecture.

COD
OS/390 Server

Trading Partner EAI BUS SERVER
Sun Server

File is created
DI splits file to
MQ messages 

START
File MQ

Queue

MQ Series
Data Integrator (DI) 

MQ
Queue

File

DI leverages 
MQSeries
to move 

Messages to 
destination 

DI reassembles
MQ messages

To a file.
Processing of 
File may occur

On EAI 
Bus.

MQ
Queue

MQ
Queue

File

FINISH

MQ Series

Data Integrator

MQ Series

Data Integrator

DI splits file to
MQ messages 

DI leverages 
MQSeries
to move 

Messages to 
destination 

DI reassembles
MQ messages

To a file.
COD processes

File.

Architecture-Release 1.0 & 2.0 Accomplishments
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Individual transactions are transported and transformed, if 
necessary, using the services provided by the EAI architecture. 

COD
OS/390 Server

LO Web Server
HP/UX

EAI BUS SERVER
Sun Server

LO Web
Application

Java
Adapter

Request Msg Sent
To Java Adapter Request Msg Sent to EAI Bus via MQSeries

MQSI Supplements
Message by adding

TSYS Headers/
Trailers

COD Processes
Request and Delivers

Reply to Output
Queue

FINISH

MQSI Transforms
Message by

Stripping TSYS
Headers/Trailers

Transformed Reply Msg sent to LO Web
Server via MQSeries

Transformed Request Msg Sent to COD via MQSeries

Reply Msg sent to EAI Bus via MQSeries

START

Reply Message
Returned to LO Web

Application

Architecture-Release 1.0 & 2.0 Accomplishments
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The PEPS EAI Interface Minimizes the Impact on PEPS 
Resources

PEPS Server

PEPS 
Database

PEPS Daily 
File

PEPS 
Application

EAI Directory

PEPS Data

File Transfer 
Protocol 
(FTP)

Data 
Integrator

MQSeries

EAI Server

Data 
Integrator

MQSeries

PEPS Data
Data 

Integrator

MQSeries

Other 
FSA 
Systems

COD

eCB

• EAI Requires a Directory and 
Workspace on PEPS Server

• EAI Requires a Copy of Daily PEPS 
File be placed in the EAI directory 
whenever an new file is produced

• Data Integrator and MQSeries run on 
the PEPS Server to send the file to the 
EAI Server

• Existing FTP processes continue as 
they are now.

• Transfer process happens once a day.

Architecture-Release 1.0 & 2.0 Accomplishments
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FMS

The FMS - EAI Interface Approach Utilizes a Transition Table to 
Map Feeder System Data Elements Into FMS    

....…

.XXXAB

.-XXPY

.X-XIN

.X-XIN

.-XXPY

.CBATrans

Transition Table

Open Interface 
Table

General 
Ledger

Lookups, 
Edits, & Data 

Validation

E
A
I

A, C

A, B, C

A, B

Feeder 
System 

1

Feeder 
System 

2

Feeder 
System 

3

•Provide data 
according to 
own format

•Different 
systems may 
provide different 
data elements

Feeder Systems EAI Data LoadingTransition Table OI Table FMS Module

•Routes data to 
appropriate 
Transition Table 
and Column

•Converts data 
formats as 
necessary

•Validates basic 
data formats

•Contains columns for all 
possible data elements

•Source system is 
implied by the data

•Performs feeder specific 
processing

•Performs table lookups

•Performs data validation 
and edits

•Presents input 
data for Module 
processing

•One Open 
Interface Table 
for each FMS 
Module

•One FMS Module 
each for General 
Ledger, Accounts 
Payable, Accounts 
Receivable

Architecture-Release 1.0 & 2.0 Accomplishments
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Common 
Origination & 
Disbursement 

(COD)

Central 
Processing 

System (CPS)

Abbreviated Applicant File

Pell Institution Universe File

Pell Recipient File

Postsecondary
Education 
Participant 

System (PEPS)

Direct Loan 
Servicing 

System (DLSS)

FSA Financial 
Management 
System (FMS)

National 
Student Loan 
Data System 

(NSLDS)

Pell Recipient Information

Pell Recipient Data Errors

Daily Participant Feed

Student Aid 
Internet 
Gateway 
(SAIG)

Common Record Schools Interface File

Common Record Schools Interface File

Legacy Record Schools Interface File

Legacy Record Schools Interface File

School Destination Information Feed

COD to Schools/SAIG Reports

LOWEB 
Server

DLOS Batch

PLUS MPN Record

Borrower Validation & MPN ID Number 
Request/Response

LO Web & DLOS Credit Checks

P-Note Link Request

PLUS Endorser Record

Date Change Payment Trigger

DLOS Credit 
Checks

Unsolicited MPN and Link Response

MPN Status Change

MPN and 
Endorser Data

Imaging 
Server

Financial Requests

Financial Requests

School Information

School Information Responses

Reconciliation and Balancing Information

Reconciliation and Balancing Responses

Financial Responses

Financial Responses

DLSS Batch Feed

DLSS Batch Response

Disbursement Confirmations (RDC’s)

Trading Partners

Interfaces

Legend

COD is composed of multiple interfaces with 
FSA’s trading partners.


